The nutritional requirements of the sulfatereducing anaerobe Desulfovibrio desulfuricans appear to be rather diverse. Various reports have described both a heterotrophic and an autotrophic spectrum, which are reviewed by Butlin, Adams, and Thomas (4) and Postgate (8) . Since acceptor, reducing it to sulfide. Although D. desulfuricans is a strict anaerobe, its sulfatereducing ability is suggestive of an aerobic mechanism. The sulfate needed for optimal growth ranges from 10 mg per liter (10) to 100 mg per liter (6) . Since there is a direct relation between biosynthesis and sulfate reduction, this criterion can be used as a measure of the physiological state of a population. Our study included measurements of sulfate reduction in conjunction with the growth of cell populations.
MATERIALS AND METHODS
Organisms. Three strains of D. desulfuricans were studied. The strains were obtained from the following sources: strain 7757, American Type Culture Collection; 8303 (Hildenborough) and 8326 (El Aghelia Z), from J. R. Postgate. Continuous checks for purity were made according to the general method of Butlin et al. (4) and Postgate (7) . Stock cultures were maintained in semisolid agar tubes in the medium described below.
Media. The medium used in these studies was a basal type, modified according to AlUred, Mills, and GROWTH OF DESULFOVIBRIO DESULFURICANS mentioned medium. Semisolid agar was used to maintain stock cultures and also for the carbon utilization studies. The semihard agar was used in serial dilutions for the isolation of discrete colonies in agar deeps, and hard agar was used in media for all colony counts made in the viable-growth studies.
Methods. Various organic substrates were tested to determine whether they could support growth. Each substrate was added in concentrations of 0.5 g per liter to the modified medium minus sodium lactate and yeast extract. This basal medium provided the necessary salts for maintenance of ionic and osmotic equilibria. Growth was ascertained by microscopic examination and by the production of the characteristic iron sulfide precipitate.
The greater part of this study was concerned with the growth patterns of D. desulfuricans, along with the measurement of oxidation-reduction potentials and the reduction of sulfate during growth. A satisfactory growth chamber proved to be a 1-liter volumetric flask, since the long narrow neck minimized the surface area and the diffusion of atmospheric oxygen. A Teflon-coated magnetic stirring bar was placed inside along with some glass beads. Since organisms grown in lactate tend to become stringy, this mechanical stirring device readily broke up cell clumps.
Growth methods. All growth cycle studies were carried out with strain 7757. A single temperature of 30 C was maintained for all tests, and the environment was strictly anaerobic. A lowered Eh was maintained by adding 0.15% anhydrous sodium sulfite to the medium. The standard inoculum was 2 ml of a young broth culture added to 1 liter. Two types of counting were employed in measuring bacterial growth; these were total-and viable-count methods. Total counts were made microscopically by use of a hemocytometer, and samples of bacteria diluted in an iodine solution were counted. These direct counts were converted to Growth cycle studies. All population measurements were made with strain 7757 grown at 30 C on the modified medium containing lactate. Growth measurements were made by total-and viable-count methods and are represented in Sulfate studies. Because sulfate reduction is a distinguishing characteristic of this organism, some studies were made on the utilization of sulfate. Different amounts of sulfate were added to the growth medium, and its depletion was measured at intervals (Fig. 2) The utilization of sulfate was also measured. During the early phases of growth, sulfate was used rather rapidly, and its depletion appears to be a significant factor contributing to the decline of the population.
